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Abstract 
Body image concerns include overvaluation of appearance, body dissatisfaction, and/or a distorted view of our body and have 
long been associated with weight and eating related problems.The aim of our study was to explore the effect of dental health on
body-image of adolescents, on their overall level of body dissatisfaction and body disturbance. Significant differences were 
found between body dissatisfaction and body image disturbance related to oral health status (presence of current extracted teeth, 
insatisfaction by appearance of own teeth, gingival status) and oral health behaviors (flossing, mouthwashes frequency and 
reason for dental visit). Further studies should investigate the properties of this model in different populations. 
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1. Introduction 
Body image is a multidimensional construct that includes cognitions, perceptions, and attitudes towards one’s 
body (Cash, 2002). These concerns start as early as age six (Smolak & Murnen, 2002), and are influenced by many 
factors including one’s physical characteristics, personality, interpersonal experiences, and socio-cultural influences 
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(Cash, 2002; Grogan, 1999). During adolescence, developmental challenges such as puberty, emerging sexuality, 
and gender roles also influence or are influenced by body image (Levine & Smolak, 2002), boys being commonly 
dissatisfied with their height and lack of musculature, while girls tend to be unhappy with their weight (Coleman & 
Hendry, 1999). The certainties about culture-bound attitudes to weight and shape have recently been challenged 
(Holmqvist & Frisén, 2010). A review of the literature finds that Black adolescent girls are more satisfied with their 
bodies than White adolescent girls and engage much less frequently in dieting or disordered eating than do White 
girls in the US (Powell & Kahn, 1995).  
Body image concerns include overvaluation of appearance, body dissatisfaction, and/or a distorted view of our 
body (Cash, 2002) and have long been associated with weight and eating related problems and is included as a 
criterion in The Diagnostic and Statistical Manual of Mental Disorders IV for eating disorders (American 
Psychiatric Association, 1994). A negative body image is also associated with low self-esteem, depression, anxiety, 
obesity, and obsessive- compulsive tendencies (Cash, 2002; Paxton & Franko, 2010; Verplanken & Velsvik, 2008).  
The relevance of body image disturbance in the context of mental health has been well-established, but less is 
known about factors that contribute to the development of body image (Etu & Grey, 2009). Research has also shown 
that, for adolescent girls, habitually thinking about negative body image accounted for eating disturbance above and 
beyond body image dissatisfaction (Verplanken & Velsvik, 2008). It has been showed that a ruminative response 
style, specifically within a body image domain, may contribute to the development and maintenance of body image 
dissatisfaction and anxiety (Etu & Grey, 2009). 
Our hypothesis was that oral health status has an important effect on body-image of young students, on their 
overall level of body dissatisfaction and body image disturbance. We also explored also their effects on oral health 
behaviors, expecting that those who have higher levels of body dissatisfaction and body disturbance would have the 
greatest impairment.  
2. Material and methods 
2.1. Sample
The participants of this cross-sectional study were 155 first-year undergraduate students at the Faculty of General 
Medicine, University of Medicine and Pharmacy “Carol Davila”, Bucharest, who were invited to participate in this 
survey at the beginning of the 2012-2013 academic year. Upon entry, all participants gave written informed consent 
for their participation. The study was conducted in full accordance with established ethical principles (World 
Medical Association Declaration of Helsinki, version VI, 2002).  
2.2. Instruments and measures 
Data were collected through a Romanian self-administered questionnaire and Body Dissatisfaction ratings and 
Body Image Disturbance Questionnaire. A structured, anonymous questionnaire was specifically developed for this 
study and addressed the following: (1) socio-demographic factors (age, gender, smoking); (2) perceived oral health 
status (dental health, non-treated caries, extracted teeth, satisfaction by appearance of own teeth, dental pain, 
gingival condition, gum bleeding); (3) oral health habits (toothbrushing, flossing, mouthrinse frequency, dental 
visiting).  
2.3. Statistical analysis 
Descriptive statistics and statistical analyses were performed with computerized statistical package (SPSS 17.0, 
Inc., Chicago, USA) software. The internal consistency of the scale was examined using Cronbach's alpha. 
Descriptive statistics were used on all variables. Differences between groups were identified with Student’s t-test 
and  ANOVA.   Structural  Equation  Modelling  Analysis  (SEMA)  was  carried  out  using  AMOS  7.0  (SPSS,  Inc.,  
Chicago, USA). The estimation technique is made with maximum likelihood methods. The model fitting also results 
in measures of Goodness-of-Fit indices for hypothesis testing. p-values were used from the chi-square, goodness-of-
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fit index (GFI) and root mean square error of approximation (RMSEA) to determine inclusion into the model. If the 
p-value of the chi-squared test exceeds 0.05, then the SEMA model as hypothesised stands. If on the other hand, the 
p-value is <0.05 then the SEMA model would not be supported. For the GFI, the values should be >0.9 and for the 
RMSEA the value should be <0.05, for the independent variables to be included into a statistically acceptable 
model. Tucker-Lewis Index (TLI) range from 0 to 1. TLI values greater than 0.95 are acceptable. 
3. Results 
Results are presented in three steps. First, preliminary data analysis on socio-demographic factors were 
performed. Second, body dissatisfaction and body image disturbance level according to self-rated oral-health status 
and behaviors were reported. Third, complex inter-relationships amongst the study variables were analysed by 
structural equation modeling. 
3.1. Preliminary analysis 
The mean values of Body Dissatisfaction ratings and BIDQ in the total sample were 22.10 ± 6.77, respectively 
14.52 ± 4.03. Statistically significant differences were observed between males and females regarding the Body 
Image Disturbance (13.23 ± 3.39 vs. 15.11 ± 4.17, p = 0.008), but not in the Body Dissatisfaction ratings (20.89 ± 
8.48 vs. 22.55 ± 5.85, p>0.05). Statistically significant higher Body Dissatisfaction ratings were noted in participants 
with BMI  25 kg/m2 (24.94± 7.49 vs. 21.52± 6.40, p = 0.05). No statistically significant correlation between age 
and the two psychological scales was obtained. 
3.2. Participant characteristics stratified by self-rated oral health and oral-health related behaviors  
Significant differences were found between body dissatisfaction and body image disturbance, related to presence 
of current extracted teeth (others than the third molars)(23.86±6.41 vs. 21.13±6.82, p = 0.01, respectively 
15.45±4.74 vs. 13.90±3.46, p = 0.02), insatisfaction by appearance of own teeth (21.55±6.85 vs. 24.32±6.06, p = 
0.04, respectively 14.20±3.64 vs. 15.80±5.20, p = 0.04)  and  gingival  status  (p < 0.01). Body dissatisfaction was 
statistically significant higher in participants who reported gingival bleeding (22.91± 6.40) compared with those 
who reported no gingival signs (20.31±7.21,  p < 0.05).  
When oral health behaviors were evaluated, it was revealed that participants who flossed their teeth everyday 
scored lower on body dissatisfaction (19.39±4.63 vs. 22.80±6.64, p < 0.05) and body image disturbance scale 
(12.07±3.75 vs. 14.91±4.18, p < 0.05), compared with those who never used dental floss. Students who never used 
mouthwashes presented statistically significant higher scores of body dissatisfaction compared with those who used 
them daily (22.55±6.95 vs. 20.81±5.79, p = 0.014). Nonetheless, we found that,  participants who visited their 
dentist mainly when treatment is needed or when pain showed also bigger values on body dissatisfaction scores, 
compared with those who visited their dentist for check-up or for tooth cleaning and scaling (p = 0.005). 
3.3. Structural equation modeling 
We used structural equation modelling to examine the inter-relationships amongst these factors based on the 
hypothesis. The initial model was verified using the SEM (structural equation modelling) technique. Modification of 
the model were made, based on an inspection of the analysis of the initial model and the final model was 
constructed, see Fig 1.  This model fitted well in the whole sample: F2 = 0.785 (df = 3, p = 0.853), GFI = 0.998, 
AGFI = 0.990, CFI = 1.000, RMSEA = 0.000, AIC = 24.785, TLI = 1.261. The hypothetical model was also tested 
among boys and girls separately. Goodness of fit statistics was significant among two sexes. The model had a better 
fit among girls (F2 = 0.058 (df = 2, p = 0.971), GFI = 1.000, AGFI = 0.998, CFI = 1.000, RMSEA = 0.000, AIC = 
26.058, TLI = 1.428) than boys (F2 = 4.788 (df = 2, p = 0.091), GFI = 0.962, AGFI = 0.712, CFI = 0.817, RMSEA = 
0.174, AIC = 30.788, TLI = 0.083). 
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Fig. 1. A unifying hypothesis to explain the inter-relationships between oral health status variables, oral health behaviors variables, body 
dissatisfaction and body image disturbance first picture using structural equations modelling analysis (SEMA). The variance (r2) of each factor 
was explained by its relationships with other factors, which may interact amongst themselves. The strength of the relationship between two 
factors is indicated by the path coefficients, the significance of which is indicated by an asterisk (*:p<0.05, **:p<0.01). Circles labeled with e1-e9
indicate measurement error of corresponding observed variables. Single-head arrows indicate hypothesised causal directions. Double-headed 
arrows indicate non-directional associations. Numbers adjunct to arrows are standardised direct effect. 
4. Discussion 
To our knowledge, this is the first study to examine the inter-relationships between oral health status and 
behaviors and the overall level of body dissatisfaction and body image disturbance. The findings indicate that Body 
Mass Index and the oral health status are influencing body dissatisfaction, while these later significantly influence 
oral health behaviors in Romanian students.  
Previous studies have revealed that adolescent girls experience greater problems with weight concerns than boys 
(Verhulst, Prince, Vervuurt-Poot, & de Jong, 1989). However, when adolescent girls who were concerned about 
being too fat were compared with boys who were dissatisfied with being too fat and having a limited amount of 
muscles, the frequency of body dissatisfaction was equal (McCabe & Ricciardelli, 2004). In our study, body image 
disturbance was higher among females than males and in participants with BMI  25 kg/m2. Dissatisfaction with 
one’s body manifested equally in both genders. However, differences in the theoretical model were noted between 
males and females. 
Significant differences were found between on both body dissatisfaction and body image disturbance, related to 
presence of current extracted teeth, insatisfaction by appearance of own teeth, while body dissatisfaction was 
statistically significant higher in participants who reported gingival bleeding compared with those who reported no 
gingival  signs  (p<0.05). These results agrees with findings from previous studies which indicated the impact of 
denture appearance and presence of periodontal disease on self-esteem, body image or self-confidence (Dumitrescu 
& Wright, 2009), and better oral hygiene behaviors for individuals with high and stable self-esteem (Macgregor & 
Regis, 1997). 
This study is the first to investigate the inter-relationships between oral health status and behaviors and the 
overall level of body dissatisfaction and body image disturbance. Moreover, the study was based on an unselected 
group of participants. It was found that all above mentioned variables are influencing some specific parts of dental 
self-care. One limitation of the present study was that all participants were first year medical students who 
completed the study in a group setting. Thus, it would be important to explore how the results may generalize to 
different populations and different contexts. Finally, all assessments were self-reports, and no objective oral health 
outcome data were incorporated. It was demonstrated that there is a good correspondence between subjective self-
reports and clinical findings, especially for those conditions that are relatively easy for the patient to observe, such 
as the number of teeth and the presence of dentures (Unell, Söderfeldt, Halling, Paulander, & Birkhed, 1997). 
Buhlin et al. (2002) concluded that self-reporting was a useful tool in screening the gingival health of populations. 
However, in the present study, there is no way of knowing to what extent these self-reports correspond with our 
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participants’ oral and gingival health status. Future studies could benefit from adding clinical measures of oral and 
periodontal health. 
In conclusion, this paper provides a model of the factors influencing body dissatisfaction and oral hygiene 
behaviors in students, and offers dentists a better understanding of their patients. Discussion should take place with 
patients regarding their perception of their oral health and the feelings they hold towards it. Encouragement of a 
positive view of themselves could be an important part of the support provided members of the multi-professional 
team. 
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